Introduction
The patient was started on nimodipine for vasospasm, and high dose dexamethasone for edema related to the pituitary mass. Visual acuity improved to 20/800 in the right eye and 20/25 in the left eye, with resolution of the temporal hemianopia.
Four days after admission, repeat brain MRI demonstrated improvement of restricted diffusion in the splenium of the corpus callosum. On hospital day twelve, the patient underwent transnasal transsphenoidal resection for tumor evacuation ( Figure 4 ). Pathology revealed fragments of necrotic tissue with acute inflammation and hemorrhage consistent with a pituitary tumor. Post-operative MRI showed resolution of the splenium diffusion abnormality ( Figure 5 ).
Discussion
This case highlights the importance of recognizing that an including pituitary apoplexy, the manifestation of vasospasm as an isolated splenium lesion due to pituitary apoplexy has not been previously described. Herein, we report the case of a patient with a transient lesion of the splenium of the corpus callosum secondary to vasospasm from pituitary adenoma hemorrhage, prior to surgical intervention.
Materials and Methods
Case report, with review of clinical and radiologic data. The institution waived consent secondary to the retrospective nature of the study.
Results
A 50-year-old-right-handed-man with no significant past medical history presented with decreased visual acuity, right retro-orbital headache and right-sided ptosis over two weeks, followed by complete vision loss in the right eye two days prior to admission. There was no history of altered consciousness, seizures, preceding illness, alcohol and substance abuse, hypertension, or head trauma. He did not take any medications or over the counter drugs.
On examination, the right eye demonstrated proptosis, with an afferent pupillary defect, palsies of cranial nerves II and III, and absent light perception. Visual acuity in the left eye was 20/70, with a temporal hemianopia. There were no signs or symptoms of a disconnection syndrome, and reading and writing were intact. Examination of sensation, motor function and coordination was normal. Laboratory evaluation was unremarkable, with normal electrolytes levels, including sodium and glucose, normal ESR and CRP, and negative ANA panel and drug and alcohol testing. Blood pressure at presentation was 135/71, and he remained normotensive for the duration of his hospital course.
Initial MRI brain revealed a 2.2x1.7x1.5 cm sellar mass which was hyperintense on T1, demonstrated signal loss on gradient echo, and showed mild contrast enhancement, consistent with hemorrhagic pituitary apoplexy ( Figure 1 ). Minimal subarachnoid hemorrhage was present. The optic chiasm was mildly elevated. A non-enhancing lesion of the splenium was also noted, which demonstrated diffusion restriction on diffusion weighted imaging ( Figure 2 ) with apparent diffusion coefficient correlation, and which was hypointense on T1 and hyperintense on T2.
Further investigation included magnetic resonance spectroscopy (MRS), which excluded neoplasm and demyelinating disease, as there was no significant abnormality in the choline or N-acetylaspartate peaks. Magnetic resonance angiography and computed tomography angiography of the head and neck revealed diffuse parasellar internal carotid narrowing suggestive of vasospasm. Subsequent digital subtraction angiography demonstrated severe narrowing of the right parasellar internal carotid artery ( Figure 3 ) and moderate narrowing of the left parasellar artery, confirming the presence of vasospasm. 
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isolated MRI lesion of the splenium may represent vasospasm in the setting of pituitary apoplexy.
Splenial lesions have been described in many different clinical scenarios. Etiologies include vascular, demyelinating, inflammatory, traumatic, neoplastic, infectious, and toxic/ metabolic processes. Vascular lesions may be due to infarction, and are often lateralized to one side due to the bilateral arterial supply of the corpus callosum, but rare midline lesions have been described due to watershed involvement between both anterior or both posterior cerebral arteries, or from occlusion of a third small artery originating from the anterior communicating artery, which may only be detected postmortem. Small vessel disease, such as cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy (CADASIL) and Susac's syndrome, may also be a cause, although multifocal lesions are typically present. Demyelinating diseases include multiple sclerosis (MS), acute disseminated encephalomyelitis (ADEM), and less frequently, neuromyelitis optica (NMO), although NMO is more likely to involve the splenium compared to MS and ADEM. Non-demyelinating inflammatory diseases (i.e. Sjögren syndrome, lupus erythematosis, sarcoidosis) can present with splenial lesions in conjunction with more commonly found periventricular white matter lesions. In the setting of trauma, injury involves regions of the brain where differing densities move relative to one other due to changes in rotation and velocity, resulting in the deformation and tearing of axons, aka diffuse axonal injury. Typically affected regions include the posterior more than anterior corpus callosum, midbrain and lobar white matter. Of the neoplastic diseases affecting the central nervous system, glioblastoma multiforme, gliomatosis cerebri and lymphoma more commonly involve the splenium. Various viral encephalitidies have been reported with corpus callosal lesions, including influenza, EBV, HSV-6, and JCV, the latter of which may cause progressive multifocal leukoencephalopathy. Abscesses may also present similarly. In terms of metabolic disease, Marchiafava-Bignami (associated with chronic alcoholism and vitamin deficiency), Wernicke's encephalopathy (as from thiamine deficiency), and osmotic demyelination (as from rapid correction of hyponatremia) may result in splenial lesions. Toxicity from immunosuppressive agents, antimicrobials, illicit drugs, antiepileptic drug withdrawal and environmental toxins are alternative metabolic causes. Transient splenial lesions may also be a consequence of posterior reversible encephalopathy syndrome, the etiology of which includes hypertension and toxic/metabolic disturbance, radiation induced leukoencephalopathy, and recent seizures. In-born errors of metabolism and hereditary leukodystrophies may also involve the splenium, but diffuse involvement of other regions is present as well [1] . 
Although the most common presentation of splenial lesions is altered mental status, other symptoms include confusion, ataxia, seizure, hemispheric disconnection findings, and dysarthria [2] . The absence of neurological symptoms has also been described, despite persistence of the focal lesion [3] .
Splenial lesions may persist for a variable amount of time, with most resolving in a few months. Brain MRI typically shows non-enhancing lesions with restricted diffusion and hyperintensity on T2 images.
In our patient, the most likely etiology for the splenial lesion was vasospasm secondary to extravasation of blood products into the subarachnoid space from hemorrhagic pituitary apoplexy. Alternative causes were excluded by history, in which there were no clinical features suggestive of pre-existing leukodystrophy or errors of in-born metabolism, preceding infection, seizure, hypertension, and trauma, including surgical manipulation; laboratory studies, which did not demonstrate electrolyte imbalance, substance abuse, or evidence for inflammation or infection; and further radiological evaluation, as MRS did not show evidence for neoplasm or demyelination, and angiography was not consistent with arteriopathy or vascular occlusion suggestive of ischemic stroke. The results of this diagnostic evaluation, in conjunction with angiography consistent with vasospasm, suggests that vasospasm due to subarachnoid blood from hemorrhagic pituitary apoplexy was the most likely culprit for our patient's splenial lesion.
While pituitary apoplexy has been associated with vasospasm in the literature, particularly in the post-operative setting, the exact mechanism remains unclear. Hypothalamic damage is often observed with pituitary apoplexy and has been reported to cause vasospasm. There is evidence that the amount of subarachnoid extravasation of blood from the pituitary hemorrhage is related to the degree of vasospasm. Supporting this, cases of vasospasm after pituitary manipulation in the operating room have often been reported, commonly in association with the presence of blood products, with subsequent ischemic changes. Three cases of delayed cerebral vasospasm after transsphenoidal resection of pituitary adenomas complicated by hemorrhage were reported, with MRI confirmed acute ischemic changes in the bilateral anterior cerebral artery territories, and in one case, also involving the left posterior cerebral artery [4] . In a different series, transsphenoidal pituitary surgery complicated by subarachnoid hemorrhage resulted in vasospasm. MRI evidence of acute ischemia was associated with some, but not all, of these cases, with the one reported example of diffusion restriction occurring in the territory of the right middle cerebral artery [5] . Another case of pituitary apoplexy resulted in bilateral carotid vasospasm and right parietal infarct, in the absence of surgical manipulation [6] . Cerebral vasospasm has also been reported as a consequence of meningitis after transsphenoidal pituitary surgery, although in this series, the presence of subsequent ischemic changes on neuroimaging was not assessed [7] .
Overall, cerebral vasospasm after pituitary apoplexy or surgery is not an uncommon phenomenon. However, unique to the present case is the finding of transient ischemic changes isolated to the splenium of the corpus callosum.
In our patient, angiography demonstrated signs of vasospasm in the parasellar arteries (i.e. anterior circulation) rather than the vertebrobasilar system, which supplies the splenium. However, circulation of hemorrhagic products likely precipitated vasospasm. Supporting this hypothesis, subsequent brain MRIs demonstrated resolving diffusion restriction of the splenium after nimodipine was started but prior to surgical intervention, and during which time circulating hemorrhagic products were resorbed.
The splenium has a unique blood supply in that it is supplied by the vertebrobasilar system rather than the internal carotid arteries, which supply the rest of the corpus callosum. The vertebrobasilar system has been shown to be more vulnerable to changes in perfusion pressure than the anterior circulation in many clinical conditions such as reversible posterior leukoencephalopathy syndrome and eclampsia [8] .
The most commonly accepted theory concerns the difference in autoregulation in the posterior circulation as compared to the anterior circulation. Breakdown in cerebral autoregulation is more commonly seen in the posterior system, as there is a relative lack of sympathetic innervation compared to the anterior system [9] . An alternate hypothesis that has been proposed for the differences in the autoregulatory mechanisms of the anterior and posterior system is that they operate under different metabolic states [8] .
The initial work up of a patient presenting with a transient lesion isolated to the splenium should include a full history and physical, and laboratory evaluation to rule out toxic/metabolic derangements, inflammatory disease, and infections, and an MRI evaluation with and without contrast to help distinguish between different causes of splenial lesions, including but not limited to demyelinating disease, tumors, MarchiafavaBignami disease, posterior reversible encephalopathy syndrome, leuokodystrophy, and strokes. Angiography should also be performed to assess for, and appropriately manage, potential vasospasm, which may result in cerebral ischemia and infarction.
The prognosis of transient splenial lesions is favorable unless the underlying etiology is severe. Recognition and treatment of the underlying cause is essential. In our patient, the transient splenial lesion was secondary to vasospasm from hemorrhagic pituitary apoplexy. In the case of pituitary apoplexy, immediate treatment with corticosteroids is mandated, and unless there is a contraindication, surgical resection is indicated. Prognosis is often favorable. Postoperatively, many patients will continue to have endocrine abnormalities, especially in the case of residual tumor, and close follow up is necessary [5] .
Conclusion
We present a novel case of vasospasm presenting as a transient lesion of the splenium of the corpus callosum due to hemorrhagic pituitary apoplexy. Recognition that an
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isolated splenial lesion may represent vasospasm is essential, and should trigger further investigation, as cerebral vasospasm and pituitary apoplexy represent neurological emergencies in which prognosis can be favorable with early and appropriate management.
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